A proteasome inhibitor confers cardioprotection.
In several cell types, proteasome inhibitors like carbobenzoxyl-leucinyl-leucinyl-leucinal (MG132) induce the 72 kDa heat shock protein (Hsp72) and exert cell protective effects. However, data in cardiomyocytes are currently lacking. We investigated the effects of MG132 in cultured neonatal rat cardiomyocytes. MG132 time- and concentration-dependently induced Hsp72 and Hsp32 at mRNA and protein levels. Although Hsp60 mRNA was induced, Hsp60 protein levels were not altered. MG132 activated p38 MAP kinase already after 0.5 h. Hsp mRNA induction started after 2 h of MG132 treatment. Subsequently, Hsp72 and Hsp32 protein levels were increased after 4 h. SB202190, an inhibitor of p38 MAP kinase, concentration-dependently attenuated MG132-induced Hsp72-and Hsp32-elevations (by 59% and 41%, respectively, at 1 microM SB202190). In contrast, herbimycin A, a known inductor of Hsp72 in cardiomyocytes, enhanced the MG132-induced Hsp72 and Hsp32 expression even further: additionally applied 2 microM herbimycin A induced Hsp72 and Hsp32 about 2-fold higher than 1 microM MG132 alone. MG132 (1 microM) decreased the hyperthermia- or hydrogen peroxide-induced release of lactate dehydrogenase by 45% and by 35%, respectively (P<0.05, n=5). MG132 (1 microM) prolonged the spontaneous beating time of cardiomyocytes at 46 degrees C from 5+/-2 min (control hyperthermia) to 28+/-5 min (P<0.05, n=4). Thus, inhibition of the proteasome function by MG132 protects cardiomyocytes against hyperthermic or oxidative injury. This protective effect and Hsp induction were abolished by 1 microM SB202190. Proteasome inhibition results in p38 MAP kinase-dependent induction of Hsp72 and Hsp32 and might be a novel cardioprotective modality.